The seasonal and latitudinal variations of the gravity wave-driven fluctuations in the OH nightglow are investigated theoretically using a model that accounts for emission from an extended OH layer and includes the effects of eddy diffusivities in the gravity wave dynamics. The mean ( 
INTRODUCTION
Schubert and Walterscheid [1988] . This modification was found to be important for waves having vertical wavelengths
The modulation of the intensity of the hydroxyl (OH) less than or comparable to the emission layer thickness nightglow around the mesopause by the perturbing dynamical because interference effects are important for these waves. This influences of internal gravity waves has been extensively was also demonstrated by Hines and Tarasick [1987] . The thin modelled. The parameter •/ [Krassovsky, 1972] , which relates layer model of was also modified by the oscillation in the intensity I' about a mean intensity of the Hickey [1988a, b] to include the effects of eddy momentum and nightglow Y to the oscillation in the temperature T' of the thermal diffusivities in the gravity wave dynamics and was emission region about the mean temperature • by •/ = found to be important at long wave periods (or equivalently, at (I'l I)I(T7T), is a useful quantity calculated by these models short vertical wavelengths). The fact that both interference because it can be determined experimentally and it is not effects and dissipation effects become important at short dependent on the oscillation amplitude. 1991]. In that study it was discovered that spurious results could be obtained if the upper boundary for the vertical integrations was not placed at a high enough altitude. Therefore the upper boundary was raised from its previous value of 95 km to 120 km, which is sufficiently high to ensure that all intensity-related perturbation variables approach zero there. The values of <r/>, < 171 > and < T7 T> (the angle brackets indicate vertical integration over all emission levels) determined by these models depend on wave period, horizontal wavelength, atomic oxygen scale height, eddy Prandtl number, and eddy momentum diffusivity. These last three variables depend on the mean state of the mesosphere. To date, only one set of atmospheric parameters (those of Winick [1983] ) has been used in the OH perturbation model. Further, the values of eddy diffusivity have so far been included in an ad hoc fashion 14,911
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(e.g., altitude independent) with no direct relation to the basic state atmospheric model. In this paper we remove this difficu. lty by using a more realistic basic state model atmosphere, the nightside mesosphere model of Garcia and .Solomon [1985] , in which several parameters vary together in a serf-consistent way.
A weak seasonal variation in the OH emission has been predicted by Le Texier et al. [1987] using the two-dimensional dynamical-chemical model of Garcia and Solomon [1985] and has been verified experimentally [Abreu and Yee, 1989 ]. This variation is due to a seasonal variation in the vertical diffusion which in turn drives a seasonal variation in the atomic oxygen and atomic hydrogen densities. The seasonal variation in the vertical eddy diffusivity is due to a seasonal variation in gravity wave activity, which has an annual variation at high latitudes and a semiannual variation at low latitudes [Hirota, 1984; Garcia and Solomon, 1985] . Thus the seasonal and latitudinal variations of eddy diffusivities will affect the gravity wave-driven fluctuations in an extended OH nightglow layer by affecting both the chemistry and the altitude variation of the amplitudes of the driving gravity waves. Whether or not a seasonal or latitudinal variation is reflected in the derived OH nightglow modulations due to gravity waves will depend on the •ltitude integration of a complex convolution between gravity wave phase .and amplitude and OH nightglow chemistry.
The purpose of the present paper is to use a self-consistent atmospheric model as .an input to the OH fluctuation model in order to examine if there are any seasonal and latitudinal variations in th¸ characteristics of the derived OH nightglow fluctuations.
We focus on the vertically integrated Krassovsky's ratio <t/> because there is a general lack of information on latitudinal and seasonal variations of wave amplitudes and <9> is the only modelled parameter that is independent of wave amplitude.
T!tEORY
The OH fluctuation model has been described before, and details can be found in the works by Schubert et The lower boundary of the model is at 75 km and the upper boundary is at 120 km. The gravity waves at the lower boundary have a relative temperature amplitude set equal to unity, independent of latitude and season. As previously explained, this will not impact the results presented here because <r/> is independent of wave amplitude. (82øN and 68øN) or a  low (18øN and 39øN) (82øN and 68øN) or a low (18øN and 39øN) (18øN and 39øN) and smallest in September September. Once again, any trends that we see in the seasonal at high latitudes (82øN and 68øN) We must emphasize that the assumption of an isothermal atmosphere will not be strictly valid at short periods because the variations in temperature over altitude could be large within the large vertical wavelengths of these waves.
RESULTS
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CONCLUSIONS
We have used the model described by Schubert et al. [1991] to calculate the gravity wave-driven fluctuations in the OH nightglow using output from the model of Garcia and Solomon [1985] 
